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Abstract 



PROBLEM TO BE SOLVED: To provide adhesiveness and a stable structure, and to relatively facilitate 
manufacture, by projecting at least a part of nano-tubes from the surface of a composite material and setting 
average projection two times higher than the average diameter of the nano-tube in the composite material. 
SOLUTION: Carbon nano-tubes 10 and conductive metal powder 12 are prepared, and are actually mixed 
as uniform as possible, and an obtained composite material is pressed into a green compact 14. An ingot is 
cut in parallel with an intended emitter surface, or a composite material layer is polished and removed from 
an ingot surface to expose many nano-tubes 16. A metal layer is removed with edges from the surface of 
the cut ingot 17 to provide many projecting nano-tubes 16. In this case, length of the projections is two times 
longer than an average diameter of the nano-tubes, and more preferably 10 times longer than the average 
diameter. 
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to. oiim%<o^y^A-yirifttzti:m&k-r 
3a4iB«coT>'<^;^. 

tw^ag] itrie^BttW^Ejti, au. as. Pd. 

Pt. Cu, Ni. Fe. Co, Mo, W, V, Si, 

Ti. Sn. Al, Sb. In. B i il^P b*»^>S 

mma^tjz t i:^mt-ri>mmm i ies{coT-'^M 



[ ii^js 1 6 1 Hfiisis-^«iR*''x s V ^mmco-^T 

[iS*Jil83 y-f-yUKx^ •y>•3yx-f;^.r^- 
7}^>■■:^y^i-:?'xs •x:?^, 
frifix = y :J'cOij'-^< t t,-gS^0±^cldM^i^3tr^^•- 
^^-K^ij ,y h-fc Sr-^;^^, Hine;?^'J -y HJ4, :*'^r< i: 

-y K^»«tJl«, H 1 <0«£i^t=J: 0 BufBiS y ^J-*- 
4.:Ji-(i$^-Cfc 0 . frieU 1 J:t^m2«O^U -y F#«c 
Ji{4l^2<7)i^^tJ: O^^^ilTV^I-ifc^i^fc-^ 
& 7 -/P Hxs -y i/- 3 >;^2:-S-t?TyN''f X. 

-y F^tt:W4. SOOifiiSyiiCj: Omim2CO^U 
•y H^*JB*>fe^lffiSitTte "9 , «?riS^4 W^^U y HSI 

[ ^*3S 2 1 3 mizm ico^v-y vmi^ma . misjj 
V - }imwm(o±. ^i^^?L^ji<7) 0 . 0 5 ^ L 1 
0 mizm L V ^muzmm^tix (-^-s-^ts-^firfc-f-sis 

(o^j'-^j:<ti,2mx'S>hzti:^mt'thm^i 9ie 

[ mam 2 3] huIEt!? y - H«f*:Jl{4 , f^iS:^ y f - 

aj-r^®*>^>ii'^^< t i>2MTn<o^^ tx\ 
Ca*JS2 4 3 ^nrnz^y^Mz^^^L^tu-z:/!-^^ 

mLmm^x-mz^f y^y h^mmi)^i>mtf ta-tJ: o 
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iiSS(cm4-ti>j:ioizwm^mi:mmrh:^T--yrb . 
Buie-^ y:^y h*Ha]iT-r-i.;^7^yr^Jt{4»fa-r.i.x-f 

■r •51*^2 4iEa<orcHr>^. 

x^-yrt:^i^iz^tj:ib^mib-t^mtm2 8sm 

[i«*Jl3 13 ffriex-y^yrrSft/c^Vd- y bti. 

KriB-^/'f- tB-r*ffi*>ji.i!'-5r< 1 1> 2 // m 
Sr^tfC: t SrWg!ti:-ri.a«S2 4ie«cora-fe;?.. 

[fii«3i3 2 ] mm^mmt, mt^y^^-^if 

m.%'&tmmt^h'>tsi<bh2ij.m(r>m^t.x\ 'yt£< 

im.3 iieK<orn-bx, 

J'f-^u-rai^n-m.myyts:^ 1 1> 1 oe-C&SC: i: S: 

•rSit*^ 2 4fB«<7>ra-feX, 
[^*3S3 4] BuiS^mteWf^Ji, Au, Ag, P 
d. Pt, Cu, Ni, Fe. Co. Mo. W, V. S 
i. Ti, Sn, Al, Sb, In. Bi *J it^f P b*> 
t:>'&^^ixfc'yts:< b 1 -P^^SS-^tri b ^^^b 

7'*<5g#ai-f-^ffitOiJ*-^:<i:t,0. 01%T'*>-S.ii:5: 

<mb-tm^2 4im<7)ra-{zpt,. 



i-i>ii^3 7iEM<oro-bx. 

[19^3 9] Sine»«06^ ljumJ:'5*.W>SvvsF^ 

m.-^. iixr/mttiim^m<^i,zmt^^mi}--t'ibi}- 

(:,mi^tifzro-*rx$:^tsZbi:mib-tm^m2 

ru:?.-r&;^7^ yr, i^^-l>X7^-yriJitx^^ 
fe iimSH-rs^^T- yTer>o*><^J^^< fc 1 1 oS-^ 

•Cn-h^h-^tSiEmtt^S/^-y FcorU'f^v'-'^'-yS- 

-^tf^^mH-r -S. XT- -y , 

l^rtet4^7t'S:allg*■r 1. xx -y ri: , 

^!t•^^fiSrx•yf-V:^<■t&:^7^•y ri: Sr*tj,r i: S-sfifSi 

t -r r 1^ >f «7 -/u FX s >y 3 >'fiijt s-g-tf-f 
(c^jR^t$ixrv>i,;i:«-#fiijfc-r-s.it^4 3iea« 
yyi:iStiZ b ^mib-t?>m^4 3sm<ora-^ 

X. 

[000 1] 

-;PHX5 y^-lcBB-rS. 
[0002] 

IteSoeiS] >f-;l'h'x5 -y^ti. -7^ 

^istsm.^^j:Ty'j'>—i-ay<,z^mx'i>h. 
[0003] n.-nm^^<r>x 3 ^:v-f oaiB2S®7'^< 
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^ *U 0 ®a[-r^i!rr ^ i: V ^ a *ll<7)^mT-S. -i. . J; 0 

[ 0 0 0 4 ] -e'f ^' ag^T^NM AMWtJi, b' 
- A*«A:«m^fc fflSf^ffl-r t'- A & |»A 

fi^2rS20as-r^i:t=J:'3i&f^&, MiLiS. A.W. Sco 
tt. Understanding NicroMaves, Ch. 12, John Uiley 8 

Sons (1993) t:mm^Zt. ^uWf^'f^U :x 

y-K {mk) ij^hm^zix. Q^izj^^^j^j^m.^^ 
ry^TcrmMTmtt:^-ti>fii^iz^ *«ji o o or 

[0005] mM=FmmcO<iS-WKi:1}\mi. ^< co^^^ 
S[W (TWT) ti, ^itf. l^iOtMV^i&f^Jf^S: 

i^mm&^M^'thzkiz^'^. ztlimk^b'<7)mm 

[ 0 0 0 6 ] 7 -f •vSfcr)%i\ff>mMi. mMffi 

berl991. p. 46. C.A. Spindt miZj::^ IEEE Transact 
ions on Electron Devices, Vol. 38, 2355 (1991), I. 
Brodie HXt/ C.A. Spindt IzXt Advances in Elect 
ronics and Electron Physics, P.W. HawkesH. Vol. 
83. pp. 1 (1992), J. A. Costellano Handbook 
of Display Technology, Academic Press, 254 (199 
2)^ isXX/i¥^tfm4. 94 0, 9 1 6-^,^5, 1 
29. 850^,^5. 138, 2 3 7-f-tJj:tfS5 , 
283, 5 0 0-^S-#McOii:, 

[0007] ^m^i^tfi. m'!^mt'f^<-i x(7)mmti 
msx'nm^i,zmm\mim:hh. asw^tt-vnm^ 



i/i, smm^cMosmBitztr>x~fSktzMtL\>\ m 

U-Tzro 3 Xci^LX 1-1 OmA/c m'co 

j^LT>l 0 OmA/c m2<7)eH{cJ>S. 
[0008] ^-f 1 -peoy-.x*»<i>«ijcoy 

-xizMLxmtL<ii^itt/:h*). nmz^^-^ms 

[0009] ji^<J57-f-;Wh'x5 ./$^3y;<ry-H*f 

^/wJis i (Tix^D^^mmtm^^mmmz^i,. ati 

*^ m^mtniZ'^b ^timmm&ii. ^ix^^coiz^ 
^j:itwmiij:x/imim^^ (m-h^+i^izm^^) i--y 

[00 10] zcoMmsmmi. ^:^ymmiiix/j:.s. 
hfzMz^mv-xt-^t^m^-^fih^^n^^mtimm.^ 

[0011] ^MfA (y^^^y ¥t:SJ:t/:^-7t(yi- 
y^i-r) tfi. gig, ?i?tW{c*ffl^:B^7-f-;i^H 

iflf-^H (hydrogen-terminated surfaces) 

[0012] ;C^-;}<>"fy f-jL-y^i. iSv^TX'^^ h 
JtOl, 00 0) i5j:V/jN:?=S:^*y rft^^K --5 
-50nm) ^^^^--So ^n^c7)8gM^W#e;^^ 

LT^:/3WtcLTV^-g>, ^;c(f. bM^y#ltll4. 4 0 
5, 7 6 8-^. Rinzler ^tc:j:i> Science, Vol. 269. 
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1550 (1995), De Heer^tCiS Science. Vol. 270. 11 
79 (1995). Saito miZih Jpn. J. Appl. Phys. , Vo 
1. 37. L346 (1998). Wang ^CiS Appl. Phys. Let 
t., Vol. 70, 3308 (1997), Saito ^{CiS Jpn. J. A 
ppl. Phys., Vol. 36, L1340 (1997), HXX/ Wang m 
iZXh Appl. Phys. Lett.. Vol. 72, 2912 (1998) Sr 

[00 13] L*>L, 7(i-jf^yty^a.-yii. amw 

[00 14] 

[5SBH*>'W8ttJ: 3 fci-«.il!S] »Stt*i$> 0 

gS*«m— <0:6-|6jC[6i*»o T»IK^lcE?iJ Sill. rD-fe;:^ 
[00 15] 

•t-S. f#4>ix.i.x= v^li^Ji:, ^ 
Xfeitf 7 ^ -y — yPKX $ -y i'a yf' ^ 

COO 1 6] S§#aifc^y^^-yxS •y^^jS^tfl, 
*l6aj<?5-IIMJB.®(cJ:ii{f (112 A- 2 

, «BT$n;t^ffi*^^>^m®A*MiRWtcx y^>- 

@(Oi!'-^<ti,i ofisrj>«.o ^Jt. ^y^:^-y^ff{ 
mfnuMzm^^^h ztt simx-f) a . 

coo 1 7] #t>ns«jt{i, v^<-p*><7)*fij=5r#tt^ 
t«, «)Bf;^7^ -y rtc J: *)i¥t>tvf:im^x. y i^'t <7)ffl^ 

ig2t, •f-y^y.-yt^mim^Lxm^^^m^ 



[0018] «JBr*5j:t/x.yf-V^Xf- y7- 

<^«-*t*Sli-, iOlgi'VtS yv-avmSSS-f^l.Cii: 
(C*fiJT-*)S. 114 fC, :^Jg/■:^y^i-7'S^«« 
{4, -^y^i-7•x= ■y:?tT{c:J)S^jS;«y-Fi:<0 

CCOSMJi, ffiV^SaJl^T'XS -y^'^B'V<7)q||^yi.« 

fcv^T, ^«*J!5rx*.y^'«ligco^1tSrK#-rS. i 

[0019]$ 2t:j^l4, -fiOJ: d 5r:>-y^i- 
:/x 5 -y ^ ?:fijffl-ri.acS$^i;^cx s -y >- 3 yy- 

[0 02 01 09tctJV>T*§itTV^«,J:-5(C, 3£Sf 

.g,^r--h^^f!(cji ( 1 OCA- 1 OOD) HJil/^m^ 

S(ioiA-ioiD) ^^•th^mr^^-^^'- H 

i^V -y K**ffifflSix-& . miiO^V -v K«, fiolgffit 
i}\yxmWL, T^-^-^^ 10 2(7)3:-'/ i^'^<<ri^v- 
H^BSCt5tt«.«#S:ffiMS-frT, T^'N-f-^tfOX-yf^ 
C*-6i-yf-i-yx5 y:? 1 0 3*>*>Wl|^^ifea5S:jqi 
^8^cOi/'J -y h'(4, AMWta, ;5ry-HC*f 
L.TiEcO^£E2r^-r. 
[002 11 

tm'<r>ii\^f<vy)Vi)^'oWS.'&.<r>h^y ^ -;i'Hx5 -y 

m*fiRtfc it^xs -y ^-mfiaa<^Sf«ii<o^sttT'S) 

[0022] iav^xs -y v-3 y«giE«St4, Mi L< , 
dWixS «y^'^S±co-^yf-i-yfiO?ejgS:ii:*:§li- 

i i: i O^fl. i i: t^X'^ -S. , X s -y ^'^E±{c©^ 

m<ofzi!bX'$>^. 

[00231 xU-^'ho>'7^-;l'KxS-yi^3>-<4, 

•y7'£7)i6<£7)^|?i^4j{Cj:0, «^t:$n&. mtlfl. 
3nm^JK(^*-;Ki^i)-yf-i-rcO/J>§!3:l£®4, It 
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[0024} mm. -^yf- j.-7'5t«*^'icom^s:ai 

[0025} m«f . ;i*-;K>'-^y-?-i-:^t^J6|-7 h 
Sffltc:fcv^T*ffl^:P'<;K7)^^Stai?r«^xs -y ^iz 

[0026} L*- mi^m^ th Ui. h >j 

[0 0 2 7} ^#aiL7t-fyf-i-rs-wt-.g.-^yf-^ 
-f -71- Hx s y ^<r)m<^m^^mm6mmii. m 

^t^f^mzmmTSbh. M:#mi>zii, mi^m^m^inL 

9tmiz X S^BtW^rm^!? c03g«W!ttf>{c . 7 ^ -;U Fx 

[0 0 28} ^t-'>«8iE?ga*iJ;Z/xU^' ho>7-f-7l^ 
HXS •yi^3>'CaD;l-C, J&V-H^g^s■^^0-^yf-JL— 
yxs •yi5'c7)^^^rm^«*>':5^M6<3=5r»M*-'M^ L 
v\ -^cOid^rSS^^ti, xs -yrJ'^HtcijitUt:, 

C i: (3 <k 0 . X S .y ^S'lSjtcOfiffitttffils-ri. . i fi 
fia|;c.tf#HSv«oiBjK^*5tJ47 1 -;UHxs -y 



izmmx'hh. 

[00291 ZiXh<^±<nfzif>^. *5|flHO-^yf-JL 

-^7 -< Kx 5 y aSC»$fiitx S .y rJ-^gS, 

[ 0 0 3 0 } 0 1 {4. ^%m<r>-'mmmziihJ<)i'9 

>f ri-y f- jL-r^ ^ Hx * y :?:Wjgcr)SBt:^-r 
•yrSrS^-tT'Dy^HT-ibO, I12A-2F(4, ^(OX 
d^XT- yr&S^-r. 01tfO7'n y^'AtJj:t/l22AlC 
^^S^tTC^Si^tC, 7'f-;l'KX*.y:J'«|3e$-gJif 

l>micOXr :'r{4, ;</-;K>'-^yf-i-71 ofcit;^ 

{=i<02r>S-a^-rS. OTtiJBJ^SidC, Simtt 

«*^f{4> mih'^iXfzmz, lOOOQ - cmj;t) 

[003 1 } *-^c>'^y^j.-y«4, mm.mz\i, 

i-^ct4#ft=;<K/^^V'>r:^'<.i? hit 

<mm<m-vhh. *-^>':^y^j.-rj4. r-:5'» 
ts^m.<r>^^j:^^mmi.zi.^mm^fih. 

l[@i&*L- UiUi-%(nmz-^j:h, '7)V^^-i:-)V^ 
yf-i-7'{4, ^•<<7)|Hl.Cx:/7 7r-< hRfSS:^^?'. 1 
0 !5:v ^ L 5 0 n mgJK<o*SW^iI@Sr*-^-4 . M^r<o 
rJ'-frtoV^T^OTX^^'bJtU, %m.mz\i \ 0 0^ 

i^Uio, ooofjbo. M*£0^^r{4. m-?-«*Sc 

[ 0 0 3 2 } a^«tt-b 7 5 -y ;^ i ^{43!E«tt^ y V- 
S:fiMB-ri.C:f:*«^flgT'J)S*J. ^W^:«tmtt«i^«4. 

T%Og/^^^tg:*^*<J 1 m i 0 i 4n5 < s Mi L < (4 
0. 2x*mJ:'9t/h$V>t><OT'S>S. 
[00331 ^Sfe il^^tfOifT'S W!-7^ ^ 

a ^«aco>' ^'— r -f yWOlX 0 ffiv ^(4 , CTi. 
H$i{0iJ;itf, r-»Pd'>'iJt{4'vy'>A;>yx) ^^^{431 

ti*)fi.^:(tix{f^^^v\ mutlKM. As. 

Pd. Pti;7t{4-f-<r^«0^{4, -f-fO J: 3 ^rlHt:<ora 

[0 0 34} aSaKBXOISi^ixi.^, Cu. Ni. 
Fe. Co, Mo, W. V, S i , T iiiXX/^tlh<r> 

ms^iBLmsmkmrn-rhtzMz^ sn, ai, s 
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b. In. Bi. Pb*Jj:t^-eiX^<7>&^£0<td^<SM 
M.±Mtfz^iSn-B i , Sn-In, Sn-Ag, S 
n-Sb. Au-Sn<Oj:3^S^O^Sa^^±^3t'Sr^^ 

[00 3 5] Y-Ba-Cu-OS/v:Ji»f^iO:?>frcO 

7 X 5 >f h<^) J: d ^m^timziM Ltzmmmmni: 

[0036] ^coi 0 ^ir^mft^Sv h 'J ^';?.<^ffiffl 

[00373 ■i-y^y.-yk^mmi^com-^ii, mtit 
[0 0 3 8] 'ty^:i.-yt^mmi^im.-^-t?>mizm. 

^WlC*iJffl^tl^^JB1»#:« , 200=3:V^L1000n 

[00391 z<7>mmizi(tttfm3ini. ^Bma^^wt 
m. mMitztimmi,zmi}--t, ttzii^mm^^yHttzii 

mU mtliCuCli, CuSO», ^;t«AgN03 

^mmi,zmf3^L. "^Lx^-y^su-ymtm^^mmiz 

[0 04 0] -5- #^>itJtS^tt, MTzimm 



[0041 ] jftSWtC(i, ^mtt«^cOiJL^^i«, .y 

tc. r:i'^=5:< i;t> 1 5 0°C, if t L < JiiJ'-^: < i 1 2 0 0 
J:C>»^U<<ii{'-^<it3 00-CTS>S, t*> 

^(i, »tL<«il 1 OO-CJJIT, iOS^K 
«i7 0 0-COTT-J>a. 

[00421 ^ffifirtitSWA^omSiBg^r^WS-^S Jt«) 

ffl$/r«.Ti .Mo,V, W, Si.Cr, Fe.N 

b. TafeiZ/Hf <7)J:a=5rX?-^N'^ bJg^TC^S-^tf 

SM^mi^ (balling) Sr5^^c:fc^Ufc:•^y■f•a- 

f\.zim-thmy^^-thTm^m-. 

[00431 U^^Sfeit^Ul^ (300:5:V>t7 

oo'C) co-^y^i-rmtt-^^STf^s-ty^ju-y 

:^yf•i-7'«}«cm-^{i:, J: 

latl^n, ri-;^§n. Jlli!ft§itT. *§S::a-Pt*» 

«S»^3t{4^*--^<IfctJ:0Cu-Ag-I n-^ 

[0044] ai^^My^-x>f:?'/KiK-f ) i:-^y^i 

<7)?^cO®H^7)■:^yx^r-/^ (iSfl5ir»'^t5 Onm) <0 
^SrfiW-rsrfcTftS. ^iOj:-3^:-^yi>-'fXcoK 

ll-^cDmic. mmi:i. -mzay^'i^^h'Plz 
•riyX^tiX. ^^tiX. •fe^S-y^'Sr^jliS-r'S^m 

tfzii'^Mz^m-t^, ^-^^nt^\\coryu-^ 

<i. -^yf-a-rtSlv^-fk^WJiiieSr^-rTC^SrfiEffl 

-r«> citrus. -^y^i-T-^Jsma-^^^s^ 

■f-f >:/?§fi???5«±, ■^yf-j.-7"c7)^(75SV'>;tSHtc|| 
[0045] 02B{CS^§/i;tiai4'<7)<JC(7)XT- yr 
izyux-r?,, C«o^7">y7'«. 
Mzm^x±mmmt:i^it$M:hi\'mi-y^cL-ym 
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[00 4 6] ffiffl^tlS^JRg^fisjEP', As. Auttili 
^irtilSW-f i^X^Kf-^ (integrity) ^y°UX$titc 

t«j0. 5-0. 8Tm (TmJi, nv.'N-rJ' M 4«0^S 
[004 7] fiEferD-fcXcoftfoOfc, ri'X^ixjtn 

[0048] *^BBco^iiro-fe;^.«4, Mt Lv^^^. 

ir<i:t2/zm<oai$^T\ ii'^=5r<i:t>0. OlftS 

{4, AMW{C{4 5 Oflt«%]aT, iffi t < «4 3 Of*«% 
[004 9] 112 C(:^$nf^lll corn .yr^CCDXT^ 

f'X S -y 3 ytCMt LV^^ff Sft/tW >-rf -y M 5 
r n n =; n 1 Rao r- /.-^;;.-i£+i-7-i .^ z. i- 

kVV ^V^J i'l'V* S.f WHUSMVO* » i:^ ^V>— /J\<^4I,\. • -'oIcK 

[00 5 1] H2Dfc:^SitTV>&01«oyD-y^'D(; 
^fitz^ y^ y h 1 7{4, )^ft^ffi5-*-r<t dtcHfiSJg 



[0052] 02E{CS^$ix-Ct-^l>0lcoyo'y^'EcO 

[0053] ^^m*B«co/cft{C, 5tSgt03g§aiL 

ffl-^S-ta^fcrJi. 5?^asL«o^${4, ^i^i-y^i-y 

y-^i-:r<4, x-yf^S^t/^rxs y ^^EcD^ffiSftO:*- 
^<fctO. 01%, L<l±ij^^r<i:t 1%TS> 

[0054] -ty^z^-fa^t Bb Lap^i-(4, ffSW 

<xdi,z, %'Rmi.zn-'-:fjmzm.m^ti^. laicorn 

•y:;'FfcJ:y02F$-#fig<o::t. ±DSj£<eo 

H-^-f d- y M 7 tciftiftT , 7 r 

xWN'i 8S:jiLTanf»i$ix7tr;i-:^y;<*";^<oJ:3^rfa 

[ 0 0 5 5 ] -5- LT , Xf;^ 2 0<7)S&h.*|fiI*5, ^Ji(f^ 

[0056] mtil. mi1ter)siiz-ryi-:^-yi.zm'> 
r^mmzmm^ma-ti> zth ^mx-^ h . mnmz 
m-ijmzmm^ti^hztii, -^y■^^J.-7'*^|g#m-r 
mB±(r>Ai,zin-fi,^nmizMtxmm.^Wiipi^<0'ry 

i^Lxm^^iiit,. 

[0057] aicoya-y^GcOXr-yrJi, :hyf-i 
- ai L;tx 5 .y ^ jfCT' ^ S- 7 ^ -/I^ Fx s -y 7^ 



!(9) 000-223004 ( P 2 0 0 0 - 2 2 3 0 04 A) 



<r>tnf)<rms,<r>i. o^^LinimwUziiwx^hixxy.^ 

10 0 58] 01ijj:i;f02A-2F{C^$ixA:|lifiJ^ 

[0 0 5 9] dcOftgWrro-^trtjl-^T, 
•^y^A-7-<:0*S^'5ap-^a*3 0(±. Igtt^c^MW^ 

*lS^S<oro y^'3 4{4. S3A{C^$<xTV^l)i3 
•^y^i-rm-&3 0cO±fc:S*>iX-S. ^LT, :^ 

[0060] mmjmaxr/miti^^T ttzm. n^ti 

iz^tix. 03Cic^$itTv^SJ:dl=;, i'?^<i^ia 
[0061] a^^7){4^;t'S:#tf«^=5^^Wv:^Jl{=;J: 

tzmmmt:mm-t^ zttx-^h. mns. mm^^ ••/ 
mtiii-y^^-yrmiji'y^m'^x^^mmi.zA' 
^m.^i}'^<i><?>mm$-^x. jt-y^mmtKmrnz 

SrfigfflLT. Ni. Cu, Ag^/iJiAucoj: ■3^:^JR 
T-^ y ^ - y^M^ ^ *y ^ -I) ^ ^ 3(?-'^tgTS> ^ o 
[0062] 3- b$ix;^^^S^OJ?$ii. 
'J^-^<ti>5nmT$>^. MtL<lt{i^-^< ti> 2 0 n 

[ 0 0 6 3 ] ai - 3tC:^$ix/:::S'-< r<^>'NVP:7x ^ 
TiOrry 3 V^aLTIiV^^rV^. x-y 



[0064 ] mA<r>v'u>v9mi6Xx/m5A-5mt^ 

-yrtt. nm^^zmmt^tifzi-y^^-rbo^im 
t\ mmLfzXdi^zmm^'h.tz^mit^fifzi'y^:^- 

y'i)K -?-^0K#$ tit:^ti^(^fz^l^zi^m'^X-$> i> . 
[0 06 51 m4<7>y'n^y^B:^XX/m5Bf,Z7ik^tlfz 

^i^^^Vr52ti'y^a.-y5 0^M^LX. xv;U 
£x'3V*/:r«ix^U-«-m'r>l>o mR(D&»^titii^ 

cojU yytf^iiwmizmn^tih . mtil. 1 - 3 Oft 
S%(5D7Ky t'-/ur;u=7-yu (pvA) Th^. ^uy 

muzj::^^m(fzx^. m(omt:immx'^iftiii^^ 

[00 66] m4<Dyu-yiP^Cf5XX/m5ClZ^^tlfz 

tfzi:i:^yy^mThi>. 'JV^yy >s{,zX^^^^-yi\L 
^infzr)y'<^<o^:^^y9<rmm±. Mtli. yy y 
h>'N':^;^x >r xrix-M^tcoi^Tfi. i o o x i o o 

jjLmX'hh^ 

C0067] mL5A<7^^:t.^y9W^ (KD^. x<rX 

^(Dnsmhzmmi&cr^^m^^-/ kth- h ^tixa o . 
aSflj^Si£^;:J:o. y^zu-ri^fimtA.fz5 e<m 
\^m-^j:mxmm{zzj^h^fix\^h. \tA.fz^mM 
(r>m^it. mmm\.z\±. a^^K 1 1 1 umTh o . 

N {rc*..> 'ck >i c o X w A* III V. cr^ V N l^iWt»^-^^tll-*- y V 

[0 068] H4<O:7'o.y^'DfeJ:t;f05C{C3i%§fL;t 

-f ^^^^ >t « K ^ ^-ru- H 3 -7^ ^ v^^c?) i ^ 

>''^:?->'■^fcS^^3t{^^3t'«tS5 6±^^i-yf• 
i-y$:-S-tJX-?;l^y g y ^ TttiX 5 y - 5 8 Sr«t«-r 

^hfl^, m4(7i7'a'/i'E}5j:r/m5Di,z^^ixX^-^ 

mz. iiA.tzi:m*^-rzbizX*). Tt*>S«^3t'^« 
5 6C«^§it^. 



(aO) )00-223004 (P2000-223 004A) 



[0069] -f-y^^-yi^iimi/itccommfixi// 
m^imi:m&-thzti.z^j:h. ^3i^fsm±lzmm$ 

[0 0 7 0] m4cr>yx:i y FUXl/mSDiZTjk^ixtz 

i$:<7iX7- y'rti, m&L^xoizfi^'^fifimm^tittx. 

=5r<i:i> 1 00nm-CJ>.g.. Sg^ffiL-J^c^y^i-ycO 
X 5 y :5'iajt<oaH<OMiScOi!'-^:< fc t, 0 . 0 
1%, iif*t<*i:i!^^r<fct>0. 1%, J:0»^L<(4 

[ 0 0 7 1 ] 04 ioro .y ^' G{C;^$iX7tg$l>?.-f yT 
^<m!^WSi\iZii\\nfSihixX\^hi.okz. y^}-y 

X 5 -y X 3 >-rv<>f xtcffl^^^iT C: t T$>l. , 
[ 0 0 7 2 ] f- jL-T'x 5 y r^^fiiSr-^tfrVNM X . 

[00 7 3] \^fzif->x^ ^mwy-mmwizawc 
ti, ^^U y K«ritJi. ciifcr^SirTt-^yf-i-rxs 

5-B!lie^l.?ta6(:^y^i-rx5 y ^'lc+:«-lcie< , 

AMwt^ji, m-fKiii-r*-?-y^j.-y$tfflioi o/zm 

diOjgV^ISIRIfi. X* .y^'ifeffi*<it!5W% 

[ 0 0 7 4 ] ;/y y Hti, -jKtC, Sl-fbT/l-S t T^cJi" 
H^t^mcoJ; J: 0>> V- F*» 4.^61 



V - K ^ U y K t OStC 6pjD3il;t 

[ 0 0 7 5 ] ^^U y KfL<0^i, *SWl3ti. ¥^ 
ll:S)T'0. 0 5-1 OO/xmOEffl 
■C&O. *f^t<Jiij'-^<fctO. Ijumt'fcO, »JS 
*^t=:-t6Jt*{Ci'5»*t<«iJ'^^:<i:*>0. 2^ 
mT-S)-&. j(f^t<Ji2O//mJ;0 

ThO. ZtL^H, itmmiSi\. y h X b*- H 

[ 0 0 7 6 ] :J^'J y F^frCDJ?? iSftSWtCti, 0 . 0 
5-1 0 0/xmcOSHJcS>9, iftL<JiO. 05-1 

u, Cr. Ni. Nb, Mo, WttziiZilti><r>^^CO 

f<4 hffix d^r^stt-fe^ 5 •yifmm<r>mmi>^mx'h 
7L^raft<^*i>t^'j-y F^jtti. mmmzii. mn 
<rmm/m.iiXx/y * Ml y ^7 7 -f cox -y ^ ViJ^tc J: 

[0077] SfSB^=SrC: i: {c. ^ "J -y 
5, 68 1, 1 9 6^t5j:l^|g5, 6 98, 9 3 4-^1^ 

x<mFi--7X9t:^-th;ib^zx ^mmzm^^ti 

[0078] ft«cMtc(i. -^yf-A-:/x5 .y ^'fl|3t(?D 

m^comz . m:k^t>K 5 m i o t /J^$ < . if ^ l- 

< li 1 ;u m J: 0 t>'h§ V>^Jg. -b 7 S y ^' t tiliTyX 

i-y^ilk^<^-7Xi^'i&^ifi^ mt\ixyv'-±fz\ixy 

y v^'^-tfc^tcJ; OXS .y^^®{CSDi^,fl.2., Si 
[ 0 0 7 9 ] C u ^JttiC rcOJ: p^r#«e/i*<. 1^ 

^^'t-x-f ^^/pcoTtc^bsxs y 9wmt^ mm&y ■< 

[00801 VX^'^■?-7^^^';^70*», 3g&a}L.;t•:^ 
y^i-:/x = •y:5'7 l<7)±tcieM$*i|,. JfejSji7 3 
fcJ;l/f^^'J -y F^mf*® 7 4C0SS7 6±c7)^m«:7 5 



(ai))00-223004 (P2000-223004A) 



[ 0 0 8 1 ] ia7«. ftsw^:v>f ^xDmn^f^u 

zz Tim^T^ ( TWT ) cotmmmmvh h . 

2, m^*^'A*fi^i:ffli:f^ffl-rsfflsf^ffliijt8 3i5 

[0 0 82] TWTcO^^^CCfeViT. -ffetTJ^^gPiaJi, 
? iXTtf^cm^ h'-A^m«6^3lx^':5'85.i3 

[0083] «^M8 1 {4, t--A*iM^MiV>tm 

L, MiS[ti}^m'¥^-^hm^MT$>&. malt. 

C7)jfetil Sri^-r -S. tiisbco 1 S 7t:« 2 r>a±cr)i^ >J -y Y 
91. •B^$:b'-Atcm4'$-ti:^:^v:»<7)7:}--*i^>'^ 
®E9 2*5j:T/b'-A9 4SrtBSf^ffliiJi8 3tc;?i^C 

^< tz^<r)r}^-^-<r- Yry- y 9 3*>^>^§ji^<^ 

e*rtK«fE**o^m8f[«jKco*v -^m^b'-AT&j^rfii-c 
hh. nFtmi. -Tv-r-T j-Y^zm'Ltc-rv^-ti 

mxM. A.W. Scott, supra 5-#B3<?);t, 
[0 0 84] ia7l3ii;f8C^§iXit-r>'NM;^^0»lf^{C 
fcV^r, ti^b'-A94{4. *y-H9 0*>4>. ^^U v 

-J-LT. ^^b'-Ati:. b'-A9 4*>'m^^i: 
Lriii|iSttT^-^*«ffl5fPffl|g5t8 3 $-iio-C*{=:J6 

f^ffl«jt8 3{cl7*>ji^tT.«.. ffla^lBWitS 

A*fi-^cO^^]{4. '«^b--A9 4^^iSL. m^^ft 
b'-yx9 4!4. m^i8 4CA:'3^^cotiili$<x/; 

[0 0 8 5] ij-/-Y90iii.Xfy') 'jY9 lii, 06 
c7)TWTtCfcJt.S.m-? b*-A{C*tt-S«^<^Jli-Cfe 2. . 

I. . { 1 ) am^* fz\m»<r)i. o tc^mmmi-z^h-t 



-r, (2) ^v^ms[?gs^«i&t-i.. (3)-?-£omTSt 

ai*^ll«Wlc^a6 4>ir-rti^-ri.:gv ^iSf^St^Srlt-r 
6. (4) «^*-;<:^ht=*i»tS/h$5rl£*f5S:^d 
^l'>b'-A<7)^?:it§-r.2>. ( 5 ) ?&y- FT'<OS:^ 
ta-eoia^-eco^p^ iXitS-f b'- A(?)^?rS^-r 

[0086] ii^<0.^'f^>'*y-h'i:MS-NWtc:. 
ix<b«4, i^'y-y K{cJ:0lS^l-tTi5ni.b'-A^pco 

[ 0 0 8 7 ] o^SS-gT-V-C-f Xtcfc»,%T , ^y 

:^:1E^<4, «^^b'-Afiii<?5:fi-|fii{=. ^-^i^hfflo^i- 

:*y- h-*>^>r y- F^<7)>'N';^ic*f UTSiS^irM* L < 

cOig*i:LTcO^^II<4, ±X. a Y J A XH XlfHSL 
mttb'-A*igrj^SnrSgtt<^)S>Sfk/M:@S:ti^§-fr 
.r t tc J: 0 v-f a«yi(iScOttSI$:<gT$-fr& . 
[0088] L7t*io T , «^b'-A*<{5{?^^f T:^:^ 
^^U >y K4'<OM=5:i.fL*»^>'7)S-?b'-A*>'il-^-r 

V h t ill) *>^>TS) S . 

[0 089] ^fllWl'i^XS-TL+tcf^'S.ii: {=4:0, # 
?L*»(i,<0?ltS::ftSriK«TI.C:i:3&«rS'S. U*>L., 

®J^*ip>'X?L4 0t./h$v^J#^, t-vxo^tcitr 

>- h^i-^BSrffiMf * Z b . 
[0090] Lfzil^-yX. «fl,04"Die<0/h$^X;K 
yh, BP^.-^v^-fr'V^?Lc0ffiS<JD7 0%, Jf^ t<{4-ii:V'> 

#^cOSttB?Ll::JtbT, ?L^i^4 0 t/jN$vvh$:3r^ig 

<Dfyi)mm^x'$>^j:oi,z. mLi^-^^-y-itthzt 
S'^< -^y ^jL-rx 5 -y ^±i=^NiScai-UiSr{*:s-r.i. 



(tL2) )00-223004 (P200 0-223 004A) 



[0091] *^HHtt, msLfkiimthtzifxn^sk^ 

1 Ofg;&V-He9±(cS>0, »^L<{iO. 3^V^L2 
Ll 0 0/imcOIt@Sr^rU, ift L<Jiii'-^< i; t 0 - 

[0092] Z.<7)m 1 -y h'ti. ?LC0^j£< cO;5' 

imi±. iJ'-^:<i:i>2«S:*L. SftL<«09lc*$ 

V^S J: 3 {Ci!'-=3r< 1 1> 4 -y H»«c€r*-f 

So ^'JyH®»l OOA, lOOB, lOOC. 10 
ODJi. 0 1 A. lOlB. lOlC, 101 

D t= J: o^j-fitsnrfc 0 , mm^fifz^i i o 2 ^^mt 

[00 9 3] =fr?Ll 0 2rttCiES$^l.i^c-^yf-j.-rx 
5 -y 1 0 3(4, S«l 0 5±.\,Z^m^tlfz^y- H« 
»1 0 4(cJ;i9S»$ixTV->S, ^U-yH^#tlOOA 
- 1 0 0 D(4. m^^-J^t^Wn^l<zm^^ix^Zt Sr 
^Slt-tS .xS-y^'dOOA) tc« ti6v%|g 1 £0^^ 
U-yHJl{4, — ^iiZ^Urx^tlXH'O. ^U-y 
KfL 1 0 2 C0«g?ja< ^ Hx 5 -y v- a ><7)fli^ 

[ 0 0 9 4 ] m 1 iO^^y -y F±C5ftcO^NM TXJS, 

fismw, m^w?t«$i^7t^y -y Y<r>^ifihh^ 

■y H{4, r y- HJitfO^S^rlffi CI k t-^fij 
■C-J) 0 . j; ^^mz^it^ixfzm-^-J^i:1^^'th 

::biz-^mvhh. 

[0095] ^JBiJ^y -y vmmii. m'^<r>mmm)ix 
tx* h u y 7 ftftc J: "oB^^ti^ . m9coy>j 

•y HfliJt«, 01 OisXX/1 l{c^$nTV^-& 

X'%h. ^^y-yh-##:«l OOA-lOODO/SSJi, 
0. 0 5^:V>U1 OO/xmcoffiffltcaO, 
Sf*t<<40. l^V^tl 0//m<7)eHtcS>|.. i/'J -y 
K«f!|sJU4, HStC. Cu, Cr, Ni. Nb, Mo. 

•y^'60fiEfflt>^Sg-eS>S. ffiM^Sl 0 1 A- 1 0 1 D 



[0096] SI OtCiJV^T, ^';H 0 

6{4. 7xaSBttt (CT;tJJ, Fe. Ni, 

/l^-f :arj4 , mm^liZ\i^m^®X 0. l-20/ini<o 

I^T-J)!., 0iJ;l<f^y^jt-yx5-y:J'«^A.ox 

y'jyi'vimiizi.hf^-^^-^)vaMm<.zi5\^x^ m 

^^JUIO eiz^ 'J^-^x<ti. 2ffl^0-'^•— f -r ^'^USr-^tf 
ait:^|6llC:gv ^^eof- X - >- Sr Hirl. . 
[0097] V^<o*>tf^iOf-x->'{4, flfecOtiOj: *) 

il{4, ^S^^y >y F«jt2:lt®$-fri.ro-fe^{c^2r 
y ( 1 0 1 A 

- 1 0 1 D ) fcillf^^y y ( 1 0 OA- 1 0 0 

D) co3c#Wlt®«om{c, fia|;t.{±'. *AJS5$:fiWUT 
ffl^Wtc?! oSSS i f: J: D S !t Jiit^Wx -y ^i^^^tc 

[0098] im^^^^-T- ■< rJ'/w-ex^'rrD-f- 
i^. 01 ltc»WIWlC:S^$itT<-^l), CliOftSWrra 
-f-tc . ? I ^ 5i«f ^^^^cHP *>(i:^(7) 7 X o?ai4-' N- 
-7^ -f i?;H 0 7«. -E-iX'i>*^SS 10 5, 1 
0 4*5j:l^-^yf-i-:/X5>y:J' 1 0 3±-^<7)#JBi5^y 
■y FWat ( 1 OCA- 1 0 ODfcilA'l 0 1 A- 1 0 1 
D) coit«4'tc. vXiJ'yt-T^.f j7;l^i:tTiS<J:'5{c 

[0099] ^\^mi^ilt:'7X^^}•i-^•^ 0 7 

fi, ASWtcW. 0 . l-20jji mcoiEHcO^i^flS:*: 

yv-vimvx-7X9mA<mmm mtii. x^-^ 
io7immti>:itiMmx-h?>, 

[0100] ^\^mi£^iX.tz-?X::^/^-r-^ 0 7 
iCtoTcOiS«J^«ipH4, Cu. Al, NitOj:'3^:# 

y f:::^;i'r-feT— ."Ky b'ci;wr;U3-;u, ^Kyr^? 
y;PTS T:?'y-'i'-hy;i'-y:$'i''x>-x-?-u>- 

*-^«ABS) , »||tt;lfy-7- (mUf. PMMA) 
^^Cti^^tcfg^-r^.^ (mtf, NaC 1 ) ^-g-t^, 
j^-'r ^ ^ )i'(r>tm<r>mz^ -rvru-hjij^IXO^^^ix 

^B^^y >y H«5i*«}g«§iiS. 
[0101] m9<r>:fyV-Yiii:lfy-ymimi, 

i^u^w§imzii\^xm^^ixht^, •&-tn>^mm 

-&»x 5 -y ^' */>:{4-?-cr)_h{cjiMr b'-f X 5 -y ^nmm 



(a 3) )00-223004 ( P 2 0 0 0 - 2 2 3 0 0 4 A ) 



mmmizj:f). tfcimtacu. mo. Nb. w. 

I0 102]»a5-&^:ii:(c, S9<0-:hy^i-r-^* 
-Y<r>^h^\,Z. TWTtCfcV-iTfiM^ill.. ^Jt, a 

[0 1 0 3] I39<?5:^>'f-i-:^x= ■y:?lg^t4, 40 
;^ > h xe- K . ( 1 ) ffimflEatiJ*^, t'- 

> h u -ifi—mzmiiihm^. v t- 

^ l^4"D®i^^{cS(ll58$itl> . ( 3 ) t'-A(±, 
^)B^^y-y FflBtOX:J'>y^lcJ:0mtf§-ti-«. (4) 

[0104] :? 7 y -f — ;U HX S y h Vv' 

xs-yv-gyT'-fxri'-Ji:, m<f. (aii*>, 
;>*y-H-ry-H«^) ^Jt«H^ (bp^, *y- 

{4, ^U'yHtiat*<ffiffl$ii^. J:'9Mtt<{4, mf^ 

•j^iiv- Y<m.<\izwm.'^fih. 
[ 0 1 0 5 ] -f xrv-mk<r)fzit>vz^ x ^ u- 
fio#e^'-fe;Kt>«ox5.y:j'W« to** 

TtWtC, 1^tfOXS.y:J'*»'?>^l>Ct*5a*LV>. X?- 

< cosctii."*i^ti«-f-'?) = mm.mz\t i o ^ l i o o n 

fc^. 1 OOX 1 OOx/m^coe^-b/I^aJt 0 1 0«ffl 
[ 0 1 0 6 ] Mi L<i4, 2|s%BHl=*5ftSxS y ^'3^^ 

<thi oxum^vh^. i&mamEizin-f^^mm 

:?ni.<7)T% :giil:xS-y:$'c7)tg:)3$-^iJffl-r€.^cJ6tC, W 

^(^x s >y ^^istciiistioy- h?LSr^-r § w t tt^^m 
co«jSSr^rf- sc: t tat LVV 



[0 1 07] 01 2Ji. *^BJc7)-^yf-J.-rxS .y^ 
Lilt 7 7 y h>'N*^^;l^7 t -IV FX = -y X 3 >- 

^i-yxS-yrJ-l 1 2 5-&0;<?y-H 1 1 OUXlfM 
S£?gS«Slrtfc:x5 y 1 1 2*-4.^PiSriJV^t:Ei:$ 
n^rry- K 11 4 Sr-gftf . 20B^^i^« 1 1 8±tc 
J^^;?il>try-H^flfl 1 6A^, ^7fe<*cJll 2 0i:Jt 

>&y-Fi:ry-Hfc<orai=, ?LJ)#3i^'tty-FJii 

2 2*^'Xi •v9\,zm.mLx^mmti^ixx^m^ttt. 
mmiz^ y-M2 2*5, ^^iii 2 4^^J:•5X?y- 
^'l 1 l*»^,iaBiSri5*»*iTEB$*i*. 
[0 108] ry-FtxS-yrJ-tcorao^raJJ:, 
im.tzt\M'S^^\^ SflTtJ 0 , mffi*>'mi!S 1 2 6 lei "5 

Ett&n$/is. •^y^a-yx5.y;^'l 1 2*><i>com*Jfe 

^i^-^ A . xxK-ft%co J: ^ ^^HH#«:-ej) I. ry - 
Hitf*:«i 1 eiizt^ip-z^x^mth, m&^ixf^WH^ 

[0 109] 

m-:fir|6itcrBi(t '?>ii7t "9 y ^ i -y^S: 

»«l5^l=fl«-r€>«i«tt**oS«^:;*-;Kv-^y-?-i- 
FX s -y ^«JtS:ittSW^t:SJt1-&7-D 

[0ffi<OflSm=5riJiBH] 

[ai ] ^^mzXhrn^^Lfz^y^c^-^^^-th 

7 -f-yl-Fxs •y^'^jtSrSfit-r'S.Jts^coro-txS:^ 

■r^o-^-v-F. 

[112] *«HBta:«.:^yf-jL-yxS<y^'^ro-b 
[03 ] 3fs:^HBOgiJ<?)iBt:^S-SrrSl«f&S. 

[04 ] ^%mi,zx s X - y -7 F y i?xss?ij§nfc-^y 

f-i— yy ^-;I^FXS -y:?S:Jg^-ri.:'"ci6i07a— f- 
i—F. 

[05 ] 7|s%B^(C j: Sr^y^A-T-TL'^f X5 •yrJ'gBt 
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